Free radical-induced protein modification and inhibition of Ca2+-ATPase of cardiac sarcoplasmic reticulum.
The effect of oxidative stress on the Ca2+-ATPase activity, lipid peroxidation and protein modification of cardiac sarcoplasmic reticulum (SR) membranes was investigated. Isolated SR vesicles were exposed to FeSO4/EDTA (0.2 micromol Fe2+ per mg of protein) at 37 degrees C for 1 h in the presence or absence of antioxidants. FeSO4/EDTA decreased the maximum velocity of Ca2+-ATPase reaction without a change of affinity for Ca2+ or Hill coefficient. Treatment with radical-generating system led also to conjugated diene formation, loss of sulfhydryl groups, changes in tryptophan and bityrosine fluorescences and to production of lysine conjugates with lipid peroxidation end-products. Lipid antioxidants butylated hydroxytoluene (BHT) and stobadine partially prevented inhibition of Ca2+-ATPase and decrease in tryptophan fluorescence, while the loss of -SH groups and formation of bityrosines or lysine conjugates were completely prevented. Glutathione also partially protected Ca2+-ATPase activity and decreased formation of bityrosine, but it was not able to prevent oxidative modification of tryptophan and lysine. These findings suggest that combination of amino acid modifications, rather than oxidation of amino acids of one kind, is responsible for inhibition of SR Ca2+-ATPase activity.